Agonist binding to multiple muscarinic receptors.
The binding of agonists to muscarinic cholinergic receptors is well described by a binding model of multiple affinity states (superhigh, high, and low) in most central and peripheral tissues. Although previous studies of the influences by divalent cations, guanine nucleotides, and sulfhydryl reagents support the concept that these regulators act through closely related sites to alter the relative proportions of muscarinic agonist affinity states, it has become apparent that muscarinic receptor subtypes (as defined with the nonclassical antagonist pirenzepine) are differentially affected by the regulators. For example, in tissues that have few high-affinity [3H]pirenzepine-binding sites (heart, ileum, cerebellum), magnesium ions promote the formation of a high agonist affinity state, whereas exposure of these tissues to the sulfhydryl reagent N-ethylmaleimide (NEM) or guanine nucleotides promotes the formation of a low agonist affinity state. Conversely, tissues rich in high-affinity [3H]pirenzepine-binding sites (cerebral cortex, corpus striatum, hippocampus) show little, if any, change in agonist binding site affinity when magnesium ions or guanine nucleotides are present. Furthermore, NEM enhances the muscarinic binding site affinity for agonists in these tissues. Taken together, these results support the concept of muscarinic receptor heterogeneity, as proposed from previous physiological studies, and indicate that the aforementioned regulators (guanine nucleotides, magnesium ions, NEM) differentially alter the agonist-binding properties of these muscarinic receptor subtypes.